subgroups (Trending Data, Practice, and Education), the mission of this Workgroup is to engage, contribute to, and provide support for current and future cytology professionals by gathering and triaging data relevant to current and emerging practice opportunities and by developing educational opportunities to sustain a well-trained cytotechnologist (CT) workforce.
An ASC/ASCP Companion survey on Emerging Roles for
Cytotechnologists was conducted in 2014 by the CT members of the ASC Executive Board. The results of this survey, which were presented at the 2014 Annual Scientific Meeting of the ASC, provided qualitative feedback from over 300 CT respondents regarding their desire for continuing education and training in emerging practice areas (unpublished results). Respondents shared their current challenges and their expectation and desire for professional societies to provide educational support, including online, formalized education. In an attempt to respond to and provide the educational support needed by practicing CTs, the Education Domain of the Workgroup initiated 2 educational avenues for learning: Advanced Cytopathology Education (ACE) conferences and ACE University, an online educational platform. To guide development of both learning programs, the Workgroup sought to confirm CTs' educational needs via online needs assessment surveys and post-conference program satisfaction evaluations. This article describes the data collection initiatives performed by the Workgroup to confirm educational needs and desired learning preferences, and to direct the Workgroup's goal to design unique, innovative, and high-quality data-driven educational ACE resources that would fulfill CTs' needs.
Materials and Methods
To enhance the design and delivery of the ACE educational program, the Workgroup collected data by polling regional cytology professionals to assess their perceived needs within the targeted ACE meeting location. These data were used to identify the most desired educational topics for ACE and determine the most preferred and appropriate teaching modalities through which to administer education. Although ACE is designed to address the needs of CTs within the ACE meeting region, an exception was made in 2017 when the ACE meeting was held in New York City. As New York City was considered a city that could potentially draw CTs from all over the country, polling was expanded to include CTs both within as well as outside of the Northeast region in 2017, and the ACE meeting program was designed to ensure all potential CT attendees' needs would be addressed.
The ASC/ASCP Workgroup administered an online needs assessment survey in the winter of 2015, 2016, and 2017. The survey consisted of demographic-related questions including respondents' US state/territory of cytotechnology practice, classification of primary work facility, number of years in CT practice, primary role, and percentage of time spent performing various practice areas, including screening gynecologic (GYN)/Papanicolaou tests, screening non-GYN/fine-needle aspiration (FNA), assisting with FNA smear preparation and/or adequacy assessment/ rapid onsite evaluation (ROSE), supervisory/management, molecular testing, education/teaching, or other.
Respondents were subsequently asked to rate the usefulness of an educational course in 9 different practice areas as "not useful", "a little useful", "moderately useful", or "very useful". Practice areas assessed included: Participants were also asked to indicate their preferences for learning resources: articles/reading materials, online learning modules, digital slides, self-study assessment products, and practice-based tool kits.
Invitations to participate in the survey were communicated via email to ASC and ASCP CT members and ASCP certified CTs via ASC and ASCP CT email distribution lists. Respondents within each survey cycle did not necessarily respond to every question.
In addition to the online needs assessment survey, the workgroup also collected and analyzed post-conference data at the conclusion of each ACE program. This information provided information for the Workgroup to assess participants' perceived quality and value of the program in preparing them for current and future practice. It also allowed the Workgroup to assess its success and effectiveness at providing a high-quality educational experience that met the needs of CTs in the ACE meeting location/region. Slight modifications were progressively made with each ACE needs assessment survey and ACE program evaluation tool to enhance data collection for planning future ACE conferences. Other pathology-related CT roles reported by respondents include cytogenetics (5), histology (1), histology/ IHC validation (2), pathologist assistant (1), pathology laboratory information systems support (1), flow cytometry (1), and micro-dissection (1). Unique reported responsibilities in other laboratory-related areas included quality management (2), clinical trials management (1), laboratory operations administration (3), molecular technical support (1), experimental pathology (1), senior med tech in core lab (1), testis FNA mapping (1), and autopsies/ forensics (2). One physician assistant reported performance of FNA and specimen adequacy. Nine pathologists participated in the survey as well as 1 reported "laboratory examiner". Four CTs not currently employed or actively practicing also participated in the survey.
Results

CT Employment Demographics
Perceived Usefulness of Education in Current and Future Practice Areas
The perceived usefulness of education in various cytopathology-related practice areas is summarized in Table 3 . All but 2 surveyed practice areas (use of computer-assisted screening devices-GYN screening [non-specified] and BD Focal Point) received usefulness response rates over 50% (55.2% to 81.5%). The highest-rated practice area was cell block preparation, followed by inspection readiness, FNA adequacy assessment (including working as part of clinical team with cytopathologist and/or radiologist/clinician/ surgeon, appropriate triage of cytologic material for ancillary testing and potential challenges and/or pitfalls in performance of ROSE), and regulatory compliance.
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The perceived usefulness of education in cell block preparation rated slightly higher than cell block interpretation (81.5% versus 76.1%). An equal number of respondents (74.3% to 74.8%) believed triage of material for ancillary studies, endobronchial ultrasound-guided FNA, endoscopic ultrasound-guided FNA, and quality management would be useful educational target areas. Over 70% of respondents reported education specific to molecular diagnostics (ie, new test integration, specimen processing, QA/QC, and interpretation) and immunohistochemistry (ie, selection of appropriate IHC stains, theory, and validation protocols) as useful to their practice. Although still reportedly helpful to 58.5% to 63.5% of respondents, education in FISH/CISH and circulating tumor cells rated low compared with other practice areas. 
Preferred Learning Resources
Online learning modules were the overwhelming preferred learning resource as reported by almost one third (28.2%) of all respondents from all surveys, followed by self-study assessment products (20.3%), digital slides (19.3%), and articles/reading materials (16.5%) (Fig. 3) . The needs assessment survey was initially intended to plan the ACE face-to-face conferences. As such, "live session" was not included as a possible response option for preferred learning resources. However, 2 respondents specified their preference for face-to-face lectures/presentations, and another commented that continuing education lectures should be provided at place of employment (included in "other" category).
Other preferred learning resources included in-practice/ hands-on rotations (2), video/podcast (2), face-to-face meetings/lectures (3), seminars/webinar/workshops (3), glass slides/slide study sets (3), and online/interactive resources (3).
Over half of respondents reported that they would likely read, review, or study program learning materials if provided in advance of the ACE educational sessions. Over 84% of respondents reported interest in receiving additional/ supplemental reading (or other materials) after participating in an ACE educational session. are supported by previously published reports illustrating the successful expansion of CTs into these roles and others, such as pre-screening special stains and IHC stains for microorganisms on histologic specimens, detecting circulating tumor cells, performing FISH and quantitative image analysis, constructing tissue microarrays, laser capture microdissection, and full immunofluorescence panel screening for nephrology patient care. [3] [4] [5] [6] [7] [8] [9] Practicing CTs possess knowledge of neoplastic diseases and morphologic assessment skills, both of which are valuable in fulfilling such roles. Nevertheless, practicing CTs need opportunities to acquire the additional knowledge and skills that are necessary to prepare for and take on these new and emerging roles.
New graduates entering the profession are prepared for these newer roles through the training they receive in accredited cytotechnology training programs. The Cytotechnology Programs Review Committee (CPRC) is charged with reviewing CT education programs for compliance with accreditation standards. The CPRC, through periodic review and revision (at minimum, every 5 years) of entry-level CT competencies, ensures that programs prepare new graduates entering the profession with the skills and knowledge required in the current workplace. In 2014, the CPRC updated the entry level competencies to include performance of on-site adequacy assessment for FNAs (including telecytology applications), triage of cytologic material for ancillary studies (including flow cytometry, cytogenetics and molecular analysis), cytologic-histologic correlation, cell block interpretation, interpretation of IHC stains (including scoring of IHC intensity), cytologic-histologic correlation, digital imaging pathology, CT workload requirements and slide evaluation limits, error identification and non-conformance management, informatics/laboratory information systems, ICD and CPT coding, molecular signal detection, and molecular diagnostic oncology.
There is no such formal, standardized mechanism in place, however, to ensure that CTs trained prior to implementation of new/revised entry-level CT competencies also receive the education and training that is needed to transition to new roles. As a result, currently practicing CTs are challenged with finding their own ways to continuously update their skills and knowledge. A major challenge is the expense and time associated with traveling to national professional meetings. Traditional continuing education formats such as classroom-style lectures and webinars are also not necessarily the most effective methods in preparing individuals for new/emerging practice areas and there exist few opportunities for hands-on wet-lab or simulated learning experiences. Ongoing training should be formalized, recognized by a legitimate organization, and adequate to ensure an acceptable level of competency that allows CTs to apply this knowledge and skills successfully in the workplace. The ASC/ASCP Workgroup developed 2 avenues for learning to meet these educational needs: ACE conferences and ACE University, an online educational platform.
ACE Conferences
ACE was established to provide face-to-face advanced cytopathology education that is personalized to meet the needs of local and regional cytopathology professionals. The program is specifically designed to assist CTs in transitioning into non-traditional practice areas by refining, expanding, and strengthening skills. The intention is for CTs to be able to walk away from ACE with useful information and tools that can immediately be put into practice. ACE also includes presentations from CTs who are involved in non-traditional roles. The stories are meant to serve as inspiration to other attendees and to share strategies as meeting participants consider their own professional growth. Feedback from 2015-2017 ACE meeting participants reported that program topics were useful right away to respondents' current (97.50% to 98.10%) and future practice needs (98.8% to 100%).
The ACE meeting format and venue is designed to provide ample opportunity for participants to engage directly, both formally as part of the lecture, and informally as part of social events during the program. ACE "travels" to various parts of the country in an attempt to reach and provide this opportunity to as many cytopathology professionals as possible. ACE partners with a local university or medical center campus, or local or regional cytopathology organization, whenever feasible to provide a more intimate local venue. The ACE meeting program satisfaction survey data affirmed the value of this educational resource to participants in providing high-quality content with 93% to 100% overall satisfaction rates. The high ratings of the conferences demonstrate that this is a popular and valid way to distribute information on new skills. Future ACE conferences, including the 2018 conference planned for Salt Lake City, Utah, will continue to build upon the success of past conferences with an emphasis on expanding opportunities for collaborative learning and varied educational formats, such as the "flipped classroom" model. This educational model inverts the traditional approach to teaching. Content is provided in advance or outside of traditional, face-to-face classrooms and traditional lecture-based instruction is replaced with student-centered learning strategies such as active learning discussions, collaborative learning, problem-based learning, or guided practice/application. 10 
ACE University
The 2015-2017 needs assessment surveys reveal that almost one third of respondents prefer online learning modules as a learning resource. These findings and the recognition that face-to-face ACE conferences could not alone adequately meet the needs of practicing CTs engaged the Education domain to develop an online educational platform with learning modules that could be accessed by CTs electronically. It was important for the ACE online platform to provide features that are deemed essential for developing quality learning experiences. This included the ability of the platform to provide interactive, self-paced learning that could integrate a variety of learning media including video, audio, digital photos/images, as well as multiple opportunities for self-assessment.
The Workgroup selected ROSE for its initial course as this was one of the most highly rated and desired practice area needs as reported by respondents in the 2015-2017 ACE needs assessment surveys. As currently designed, the ROSE course consists of a series of 4 modules that present didactic content utilizing a variety of active learning methodologies, including videos, photos and images, virtual slides, and self-assessments. Fig. 4 shows an example of module design. There are 3 interactive didactic modules and 1 case-study based module that simulates "real life" ROSE. Utilizing digitized slides, participants apply didactic information and perform simulated ROSE including adequacy assessment, specimen triage, and selection of appropriate ancillary studies for 12 actual FNA cases. The ROSE course aligns with CTs' learning resource preference for self-study/ assessment products and digital slides (46.5% and 44.2%, respectively) as shared in the 2015-2017 ACE needs assessment surveys. After successful completion of the course, participants are awarded a certificate of completion and receive continuing education credits.
This initial course is intended to serve as a blueprint for development of future courses in other reported practice area needs. It also holds promise to reach a wider CT audience, including international participants. Future efforts will focus on expanding courses to meet other education needs beyond ROSE, as identified from Workgroup data collection efforts and as outlined in entry-level competencies required of current cytotechnology graduates. Potential topics currently in the queue for development include molecular diagnostic technologies, interpretation and troubleshooting IHC/ICC/special stains, cell block interpretation, digital pathology, lab operations, quality management, validation/ verification studies, informatics, tumor identification in histologic preparations, and HPV testing. In addition, ACE University planning endeavors include a standard protocol
Figure 4
Screenshot of ACE University ROSE On-Line Course.
www.labmedicine. for identifying expert contributors willing to develop future courses, a plan to ensure an ongoing mechanism for monitoring practice area changes as well as course content updates (as needed), and identification and solicitation of funding sources to support these endeavors.
Conclusion
This article highlights the educational endeavors carried out by the Workgroup in fulfilling the educational needs of practicing CTs as communicated through various data collection efforts. Although the data collected by the Workgroup represents predominately CTs in hospital and academic settings and CTs with 11þ years of experience, it provides valuable information to direct the Workgroup efforts in developing educational resources. Additional data collection from non-hospital/non-academic settings as well as CTs with less than 11 years of experience is needed to develop resources specific to this group of CTs. As CTs' responsibilities evolve and the educational curriculum for new students is enhanced to meet emerging practice needs, Workgroup efforts will continue to focus on providing educational support for current practicing CTs' expressed needs in emerging practice areas. LM
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